Abstract. 2014 We propose a simple model for the concentration profile induced by a non-adsorbing solid wall in dilute solutions of semi-flexible chains. Our approach is based on the assumption that the restriction in the chain local curvature of the chain creates a non-zero surface concentration.
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L'archive ouverte pluridisciplinaire HAL, est destinée au dépôt età la diffusion de documents scientifiques de niveau recherche, publiés ou non, emanant desétablissements d'enseignement et de recherche français ouétrangers, des laboratoires publics ou privés. [6] predicts that, for flexible coils, the depletion layer profile in the semi-dilute regime should vary as [3] where Z is the distance normal to the wall. The F subscript in fi'F refers to the flexible case. ~ is the bulk correlation length and is a decreasing function of the bulk polymer concentration ~b. By extension, we expect a similar law to hold in the dilute regime if we replace ~ by the chain radius of gyration RG. On the other hand, the statistical model of Auvray [7] deals with rigid rods of length L and negligible width and yields the following profile : independent of the bulk polymer concentration, at least in the isotropic phase. The R subscript in CPR refers to the rigid case.
Both models were compared with the experimental results in dilute solutions and only in the second case could a satisfactory agreement be reached. The best fit was achieved for a rod length L of 600 ± 20 nm, which is actually consistent with the known end-to-end distance of the xanthan chain. It seems a little risky however to describe a chain of contour length Lc = 1 800 nm [4] by an « equivalent rod » of length 600 nm. In other words, since the persistence length q is 50 nm, there are about 18 statistical units (of Kuhn length 2 q) along the chain backbone [8] and the chain must, therefore, retain some flexibility. The use of the rigid rod model is thus a vast over-simplification. Further evidence for this is the experimentally observed dependence of the mean thickness e of the depletion layer on varying the bulk polymer concentration [9] . Such a behaviour is quite contrary to the Auvray model which predicts that e should remain of the order of L, independent of CPb' as long as the transition to a nematic liquid crystal lyotropic solution is not reached. Therefore we also tried a slightly improved approach in which xanthan was considered as a rod over a distance to the wall equal to twice the persistence length, and as a flexible coil at all larger distances. The concentration profile given by the A semi-flexible chain is characterized by L~ &#x3E; q &#x3E; a, where Lc is the contour length of the chain and a is the monomer length. These two inequalities express the fact that the chain is flexible at large length scales and rigid at small scales. Let us now put such a chain in the vicinity of a non-adsorbing solid wall and suppose that it contacts the wall at a finite number of points. The inequality JLc ~&#x3E; ~ ensures that the probability of the end monomers to be contact points is very small. On the other hand, the inequality ~ ~ ~ introduces restrictions on the local curvature of the chain. In particular, around one contact point the radius of curvature cannot exceed q -1. Therefore, if one monomer is near the wall, this implies that qla monomers are also in its vicinity. This is shown schematically in figure 1 . If we describe the chain through a Kuhn picture with freely-jointed segments of length equal to twice the persistence length, configuration la is permitted while configuration 1 b is forbidden. Here we suppose that the wall exerts no influence on the persistence length of the chain. The opposite case has been considered by Odijk in a somewhat different context of semi-flexible chains trapped in a cylindrical pore of diameter shorter than the natural persistence length for an unbounded chain [10] . We feel however that such deformations of the chain backbone conformation require tremendous elastic energies and that generates a force which in our case of a semi-infinite medium will tend to repel the chain from the wall.
Once we have realized that the conformation of a semi-flexible chain near a wall should obey the representation of figure la, we can calculate the monomer concentration profile through a simple argument. Indeed each statistical segment of end-to-end distance 2 q, containing 2 q/a monomers, can be replaced by a flexible subchain or blob with the same end-to-end distance, L2 ~ bi b = 2 q (it is obvious that the number of monomers contained in such a blob is larger than 2 q/a, but we can always keep the mass inside one blob constant by renormalizing the monomer weight). The semi-flexible chain of freely-jointed straight segments is thus replaced by an uncorrelated sequence of LJ2 ~ blobs, each containing an ideal flexible sub-chain. When the number of blobs is small, it is customary to assume that the chain obeys Gaussian statistics.
Therefore the end-to-end distance of this virtual chain is written as :
Let us recall that for a Kratky-Porod chain of curvilinear length Lc and persistence length q, the end-to-end distance ( L2 ~~ is written as [8] : That is to say, for JL~ ~ q, and the two results are equivalent.
As shown in figure 2 , we can now replace the actual semi-flexible chain in contact with the solid by its corresponding flexible chain in contact with a fictive wall located at a distance z = -D 2013 2 q. Any configuration of the semi-flexible chain which contributes to the depletion layer with the wall at Z = 0 can be associated in the same manner to a configuration of the virtual chain with this fictive wall.
Starting from a theoretical profile (PF(Z) for a flexible chain, we can deduce the depletion layer profile (PSF(Z) for a semi-flexible chain through the relation The concentration profile Øp(Z) has been numerically calculated by Casassa [11] for isolated ideal chains. His result is very close to the afore-mentioned tanh 2 (Z) profile established in the semi-dilute regime and for good solvent conditions, and we find in both cases the same Z2 dependence near the wall. The minute differences between the two models would be extremely hard to detect experimentally. Thus, for sake of simplicity, we choose to describe the flexible profile through the very simple expression : which yields, for a semi-flexible chain : The profile predicted by equation (5) can be compared to the experimental data previously obtained on aqueous solutions of xanthan in contact with a fused silica surface [2] . In the EWIF method, we always measure the ratio between the fluorescence emitted by the polymer solution of interest and the fluorescence emitted by a reference solution in which there is no depletion layer. This ratio R, is then plotted as a function of the inverse penetration length A-I for the optical evanescent wave probing the solution. The origin of distances is taken on the wall. The data points represented in figure 3 
